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MNOACHUTEJIbHAS 3AIINCKA.
Pabouass mporpamma mo xumum 10-11 kmacc (6a30BbI YpOBEHB) COCTAaBJICHa Ha OCHOBE
HOPMATUBHBIX I[MPABOBBIX, HHCTPYKTUBHBIX U MCTOANYCCKUX JOKYMCHTOB!

— DenepanpHblii 3ak0H OT 29 nexabpst 2012 1. Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii
Oenepauuny;

— DenepanbHBIN TOCYIAPCTBEHHBIN 00pa30BaTeNIbHBIN CTAHIAPT CPEIAHETO 00IIero 00pa3oBaHus
(yrB. mpuka3zom Munoo6pnayku Poccuu ot 17 mast 2012 r. Ne 413) (ganee — @I'OC COO);

— npuka3 Munnpocseuienust Poccuu ot 12 aBrycra 2022 r. Ne 732 «O BHeceHUU U3MEHEHUI B
(dbenepanbHBI TOCYIapCTBEHHBIH 00pa30BaTENbHBIN CTaHIAPT CPEAHEro OOIIEero 0O0pa3oBaHUs,
YTBEPKAEHHBIN NpHKa3zoM MuHuctepcTBa oOpazoBanus u Hayku Poccuiickoit ®enepauuu ot 17
Mas 2012 1. Ne 413»);

— denepanpHas oOpa3oBaTeIbHas MporpaMMa CpeaHero oliiero oopa3zoBanus (YTB. IPHUKA30M
Munnpocsenienus Poccun ot 18 mast 2023 r. Ne 371) (manee — ®OIT COO);

— @epnepanpHas pabodas MporpaMma CpeaHero oOmero obpa3oBaHHsS y4eOHOTO TpeaMeTa
«XuMus» (0a30BbIi 1 yrinyonénuelil ypoan) (naiee — @PIT COO);

— npuka3 Munnpocsemenus Poccun ot 21 despans 2024 r. Ne 119 «O BHeceHMH M3MEHEHUH B
npunokeHus Ne 1 u Ne 2 k npuka3zy Munncrepctsa npocsemenus Poceniickoit @eneparuu ot 21
ceHTs10ps 2022 1. Ne 858 «O06 yTBepkaeHUH PeepaabHOro nepedHs yueOHUKOB, TOMYIIEHHbIX K
UCIOJIb30BAHMIO TP  peaJu3alliM  UMEIOIMX  TOCYJAapCTBEHHYIO  aKKPEIUTALHIO
00pa3zoBaTeNbHBIX MPOTpaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero OOIIero
o0pa3oBaHUsl OpPraHU3alUsAMM, OCYIIECTBISIFOIIMMU  00pa3oBaTENbHYIO JAEATENBHOCTh U
YCTAHOBJIEHUS NIPEJICIBHOTO CPOKA UCTIOIb30BaHMsI HCKIIOUEHHBIX YUCOHUKOBY.

—HMHbopmaImoHHOe-METOANYECKOE THMCHhMO 00 OCOOCHHOCTSIX MpernojaBaHus y4eOHOTO
npeameTa «Xumusi» B 2024/2025 yueOHOM TOY.

- YcraB MKOVY «Ymsuackas COI»

- OcHoBHas 00pa3zoBaTelibHasI ITporpamma cpeaHero obmuiero oopazosanus MKOY «YuibuHckas
COII» (B Tom umucne: yueOHbI Turad Ha 2024-2025 ydaeOHbIi 1o 1; KaleHIapHbIi yueOHbIHN rpaduk
Ha 2024-2025 yueOHbIii To1).

[IporpamMma mo XxuMuM Ha YpOBHE cpeiHero ooiero oopazoBaHus pazpadoTaHa Ha OCHOBE
®denepanpHoro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit Deaepanumy,
TpeOOBaHUN K pe3ylbTaTaM OCBOCHHMs (enepalibHON 00pa30BaTeNbHOM MpPOrpamMMbl CPEIHEro
obmiero o6OpazoBanusi (POII COO), npexacraBieHHbIX B DenepalibHOM TOCYAaPCTBEHHOM
obpazoBatensHoM ctapaapte COO, ¢ yuérom Konuenuuu mpemnojaBanus yueOHOTo mpeameTa
«XuMus» B 00pazoBaTenbHBIX opraHu3anusx Poccuiickoit @eaepaiiuy, peaau3yromnx OCHOBHbIE
oOpa3oBaTelbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUNH «CTpaTeruu pa3BUTHS BOCIUTAHUS B
Poccuiickoit ®eneparuu Ha nepuon 10 2025 roga» (Pacnopsokenue [pasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIX0/I0B K pa3pab0oTKe MPOTpaMMBbI IO XUMUH, K OTIPEAeNICHUIO 00IIel cTpaTeruu
oOyueHus, BOCIUTAHUS U PAa3BUTHUS 0OYUAIOLIUXCS CPEACTBAMH y4EeOHOTO MpeaMeTa «XUMUsH)
s 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIeNTyanbHbIe nosoxerus PI'OC COO o



B3aMMOOOYCIIOBICHHOCTH II€JIeH, COJepKaHNUs, PE3yIbTaTOB 00y4YeHUsI U TpeOOBaHUN K YPOBHIO
MMOJATOTOBKH BBITTYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, TMOJy4aeMO€  BBIMYCKHHKaMH  00IIe00pa3oBaTeIbHOM
OpraHu3aliM, SBISETCS HEOThEMJIEMOM YacTbl0 HMX 00pa3oBaHHOCTH. OHO  CIIy)KUT
3aBepUIAIOIIMM STallOM peaJu3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIINX LETOCTHON CUCTEME XMMHYECKOTO 00pa30BaHusl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHPOJIbI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOIIeH KyabTyphl YeJIOBeKa, a
TaK)K€ JKOJOTrM4YeCKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3J0pPOBBIO U IPHUPOJIHON Cpene.
Peanusyercs xumuueckoe oOpa3oBaHue OOydYalOIIMXCSA HAa YPOBHE CpeaHEro oOIiero
o0pa3oBaHus CPECTBAMH YI€OHOTO MpeaMeTa «XUMHUsD», COACP)KaHUE U MOCTPOCHUE KOTOPOTO
OTpe/ieJIEHbl B MPOTPaMME IO XMUMHUH C Y4ETOM CHenu(UKH HAYKH XUMUHU, €€ 3HAUCHUS B
MO3HAHUU MPUPOJABI U B MaTepUaIbHOW JKU3HM OOILECTBA, a TaKKe C y4ETOM OOMMX Lienel u
MPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBbI CpEJHEero oOuiero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HaYK UIPAaeT 0COOYIO POJib B COBPEMEHHOMN
IUBWIN3AIIMN, B CO3JaHUHM HOBOHW 0a3bl MaTepUaIbHOW KynbTypbl. OHa BHOCHT CBOW BKJIAJ B
(hopMHpOBaHHE PALIMOHAIBHOTO HAYYHOTO MBILIUIEHUS, B CO3/IJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpy’KaroleM MUpe Kak O €IMHCTBE IPUPOIbI U YEIOBEKa, KOTOpOe GopMUpyeTcs B XUMHUH Ha
OCHOBE IMOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPYKAIOLIEro MHpa, OCO3HAHUS B3aWMOCBS3H
MEXIYy CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTIMU IPUMEHEHUSI.

TecHo B3auMoAEHCTBYSI C IPYTUMH €CTECTBEHHBIMU HayKaMH, XMMHUSI CTajla HEOThEeMJIEMOM
4acTbl0 MUPOBOHM KyJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM YCHEIIHOTO TPyAa M KH3HU KaJ0TO
yiieHa oOmecTtBa. CoBpeMeHHas XMMHA KaK HayKa co3uJareibHas, Kak HayKa BBICOKHUX
TEXHOJIOTUH HampaBjeHa Ha pelIeHue TIJI00albHBIX MpoOJeM YCTOWYMBOIO pa3BUTHUS
YEJIOBEYECTBA — CHIPhEBOM, SHEPTETUUECKOMN, TTUIIICBOH, SKOJIOTHYECKOM 0€301TaCHOCTH U OXPaHbI
310pPOBBSL.

B cooTrBercTBMM ¢ OOmIMMHU LENSIMH M TPUHLUNAMHU CpelHEero ooiiero oOpazoBaHUs
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHb W3YYCHHS) OPUEHTHPOBAHO
MIPEUMYILIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaroIIMXCS, HEOOXOAUMYIO MM MJIsi
BBIPA0OTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOUEHHUS B KHU3Hb COLMYMa,
MIPOJIOJKEHHSI 00pa30BaHUs B PA3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBisiomuMH MpeaMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
xumusi» U «OO01Ias 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BO HAYKHU: CHCTEMa 3HAHUM [0 HEOPraHUYECKOW XUMUH (C BKIIOUEHUEM
3HAHMI U3 001Iel XUMHH) U Opranndeckoit xumuu. PopMUpOBaHKE TaHHOM CUCTEMbI 3HAHU TPU
M3YYEeHUU TpeaMeTa 00ecreynBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCETO MHOTOOOpa3us BEIIeCTB
Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB M TEOPUN XUMUHU.

CrpykTypa coaep:kanus KypcoB — «Oprannyeckas xumus» U «O01as 1 HeopraHmueckas
XUMHs» cHOpMHUpPOBaHA B MPOTpaMMeE MO XMMHHM Ha OCHOBE CHCTEMHOTO MOJX0Ja K M3Y4EHUIO
y4yeOHOro Marepuaia M OOYCIOBIEHa HCTOPUYECKH OOOCHOBaHHBIM pAa3BUTHEM 3HAHMH Ha
ONpeENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEIIEeCTBa
paccMaTpuBaIOTCSl Ha YPOBHE KJIACCHUYECKON TEOPUU CTPOEHHUS OPraHMYECKUX COEAMHEHHI, a
TaKKe Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOEHUU BEIECTB.
CBeneHusi 00 M3y4aeMbIX B Kypce BEIIECTBaxX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOAOB [0
CIIOHBIX OMOJIOTUYECKH AKTHBHBIX COEAMHEHUU. B Kypce OpraHMyYecKol XUMHUH IMOJIy4aroT
pa3BuTHEe CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOIO 00mIero oOpa3oBaHUs IEPBOHAYAIbHBIC



MIPEJICTABJICHHS] O XUMUYECKOU CBSI3H, KIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUIMOCTH
CBOWVCTB BELIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIIUU.

[Tox HOBBIM YIJIOM 3peHHUS B IMpeaMeTe «XuMHUs» 0a30BOr0 YPOBHS PacCMaTpPUBACTCS
M3yYEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMS TEOPETHUECKUH Marepuan u
(hakToJIOrMYeCKHe CBEJCHUS O BEIISCTBAX M XMMHUYECKOHW peakmuu. Tak, B YaCTHOCTH, B Kypce
«OO01masi ¥ HeOpraHWYeCcKasi XUMUsD 00YyJaIOMUMCST TIPEOCTABISETCSI BOBMOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPEeTUYECKMX M METOJI0JIOTMYECKUX IO3ULINH,
riy0Ke TOHSATh HCTOPUYECKOE M3MEHeHHe (DYHKIMH STOro 3aKoHa — OT 00oOmiaromen o
OOBSICHAIONIEH U IPOTHO3UPYIOLICH.

Ennnas cucrema 3HaHMK O BaXKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOWMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEaKIUIX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
nononHsercs B Kypcax 10 wum 11 KimaccoB 3ieMeHTaMM  COJIEp)KaHUs, HMEIOLUMU
KyJIbTYpOJOTUYECKUA W TIPUKJIAJAHOW XapakTep. OTH 3HAaHHUS CHOCOOCTBYIOT TMOHUMAHHIO
B3aMMOCBSI3U XUMHUHM C JPYTMMH HayKaMH, PAacKpbIBalOT €€ pojb B TO3HABATEIBHOU U
MPaKTUYECKON JESITeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpoIEcCy
TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUUECKUX MPHUIIOKECHUA XMUMHH, TTIOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICIIMBATh MH()OPMAIIUIO U MPUMEHSTH €€ /IS MOTMOJTHEHUS 3HAHUN, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIENOBATEeNbCKUX 3a7ad. B 1enomM coaepkaHue
y4eOHOTO TIpeaMeTa «XUMHUS TaHHOTO YPOBHS U3YYECHHUS OPUEHTUPOBAHO Ha (HOPMHUPOBAHUE Y
00YyJarOIIMXCsI MUPOBO33PEHYECKON OCHOBBI JIJIsi TTOHUMAaHUS (UIOCOPCKUX HJIEH, TaKUX KakK:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh MIPUPOIHBIX SBJICHUN MyTEM SKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU MPEANOChUIKAMHU,
OCO3HAHUE POJIM XMMHUH B PEIICHUH SKOJOTHYECKUX MPOOJIeM, a Takke Mpobiem cOepekeHus
SHEPreTHUYECKUX PECYpPCOB, ChIPbsl, CO3JaHHsI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B nutane perenus 3a1a4 BOCOUTaHUS, Pa3BUTH U COLMAIN3ALNN 00YYarOIINXCS IPUHSATHIE
MPOrpaMMONl MO XUMHH MOJXOJbl K OIpPENEICHHUIO COJEp>KaHUS W TOCTPOCHHUS IpeaMera
npeaycMaTpuBaoT (GOPMUPOBAHUE YHHUBEPCAIbHBIX Y4eOHBIX NEHCTBUN, HMeromux 0a3oBoe
3HaYEHUE Ui PA3IMYHBIX BHJOB JEATEIbHOCTH: pEIIeHUs MpobieM, MOHUCKa, aHalIu3a U
00paboTkn wH(MOpPMAIUK, HEOOXOMUMBIX [UII TPHOOPETCHHS OMbITa IPAKTUYECKOW U
HCCIIeIOBATENIbCKON AESITeTbHOCTH, 3aHUMAIONICH Ba)KHOE MECTO B MIO3HAHUU XUMUHU.

B nmpakTtuke npenojiaBaHus XMMUHU KaKk Ha YpOBHE OCHOBHOTO 00111ero o0pa3zoBaHus, Tak U
Ha YpOBHE CpeJiHero o01iero oopa3zoBaHus, PH ONPEACICHUH COJePKATEIbHOM XapaKTePUCTUKH
1eneil W3ydeHHUs IMpeaMeTa HamnpaBlIeHUEM IEPBOCTEIEHHON 3HAYMMOCTH TPaJAWLIMOHHO
npu3Haércss  (QopMHpoBaHHE OCHOB XMMHUYECKOWM HAyku Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUYECKOM IeATETHbHOCTH YeIOBEKa U KaK OJHOTO U3 KOMIOHEHTOB MUPOBOI
KynbTypbl. C METOIMYECKONW TOYKH 3pEHHs] TaKOW MOJIXOA K OMpPENENICHUIO IeNiel M3Y4YeHUS
MpeMeTa SBJSETCS BIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH IEJIIMU HM3Y4YEeHUS TpenMera «XuMHs» Ha
6azoBom ypoBHe (10 —11 kJ1.) sBASIOTCS:

e (opmupoBaHuE CHCTEMBl XUMHUYECKMX 3HAaHUN Kak BaKHEHIIeW cocTaBIstoLIei
€CTeCTBEHHO-HAYyYHON KapTHHBI MHpA, B OCHOBE KOTOPOH lieXkKaT KIIIOUEBbIE MOHSITHS,
(yHIaMEHTalIbHBIE 3aKOHBI M TEOPUH XHWMHUHU, OCBOCHHE SI3bIKA HAyKH, YCBOCHHE U
MOHMUMAaHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPUEU UX PA3BUTHS U CTAHOBJICHHUS,



e (opMupoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/axX MMO3HAHMS BEIIECTB U
XUMHYECKUX PEAKIUi, HEOOXOMUMBIX IS IPUOOPETEHUST YMEHUI OPUEHTUPOBATHCS B
MUpE BEIIECTB U XUMUYECKHUX SBICHUH, IMEIOIIUX MECTO B MPUPOJE, B MPAKTUYCCKON H
MMOBCEIHEBHOM JKU3HU;

® Dpa3BUTHE YMEHHH U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM U
OOBSICHEHHEM XHUMHUYECKOTO SKCIEPUMEHTa, COOJIOJCHHEM NpaBWi 0O€301acHOTO
oOpalleHus C BEIIeCTBAMH.

Hapsiny ¢ atumMm, conepikarenbHasi XapaKTepUCTUKA IeNIel M 3a/1a4 U3Y4eHUs IpeaMeTa B
MPOrpaMMe 10 XMMHH YTOYHEHA M CKOPPEKTHUPOBAHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMH B
cucTeMe cpeaHero oomiero oopasoanusi. CerofHs B MpernojaBaHud XUMUHU B OOJIBIICH CTENeHN
OTIAETCsl MPEIOYTEHUE TIPAKTHIECKON KOMIIOHEHTE CO/IepKaHUs 00y4IeHHUs, OpPUSHTHPOBAHHOM
Ha MOJArOTOBKY BBIMYCKHUKA 00I1€00pa3oBaTelbHON OpraHU3aliy, BIIAJCIONIEr0 HE Ha0OpOM
3HaHWH, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMH aKTHBHOTO
MOJTyYEHUS 3HAHUW Y IIPUMEHEHUS MX B PEATbHOM )KU3HU JIJIS PEIICHHSI MPAKTUICCKUX 33/1ad.

B cBf3M ¢ 9TUM TpH UW3yYEHWH TpeaMera «XUMHs» JOMHHHpPYIOIIee 3HAueHHE
MpHOOPETAIOT TAKKE TSN U 3a/1a9H, KaK:

ajlanTanus 0OyJarouXcst K YCIOBHIM TMHAMUYHO Pa3BUBAIOIIETOCS MUpa, (GopMUpOBaHHE
WHTEIUICKTYaJIbHO pa3BUTON JIMYHOCTH, TOTOBOH K camMooOpa30BaHUIO, COTPYJHHUYECTBY,
CaMOCTOSITCIIBHOMY TPHHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KH3HCHHBIX CHUTYAITUSX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHEHHEM;

(dbopMupoBaHHe Yy OOYyYarOMIMXCS KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLUN),
HMMEIOLIUX YHUBEPCAIbHOE 3HAUCHUE I PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs poldiieM,
MOMCKa, aHanu3a W o00paboTku wuHOOPMAIMK, HEOOXOTUMBIX MJII TPHOOPETEHUS OIbITa
NeSITeIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OICHKHU C
MO3UIUHI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IIPOLIECCOB
Ha OpraHM3M 4YeJIOBEeKa U MPUPOJHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyuaronuxcs: CrocoOHOCTH CaMOCTOSITENIbHO TNPUOOpETaTh HOBbIE 3HAHMSI [0 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMHU NOTPEOHOCTSIMH, MCIIOIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOMCKA U aHalln3a yueOHOW U Hay4yHO-TIOMYJIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(hopMHpOBaHKE U pa3BUTHE Y OOYUYAIOUIUXCS aCCOUATUBHOTO U JIOTMYECKOTI0 MBIIIIJICHHS,
HaOMOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH MJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCITUTaHHE Y 00yJaromuxcs yOexk AEHHOCTH B T'YMaHUCTUYECKOM HAMPABICHHOCTH XUMHUH,
e€ BaXHOW pOJIM B PEUICHHH TJI00AIbHBIX MPOOJIEM PallMOHAIBLHOTO MPHUPOIOTOIH30BAHUS,
MOTIOJTHEHHSI SHEPreTHYEeCKUX PEeCcypCoB M COXpaHEHHs MPUPOJHOTO PaBHOBECHS, OCO3HAHUS
HE00X0AMMOCTH OepexHOr0 OTHOLIEHHUS K MPUPOJIE U CBOEMY 3/I0POBbIO, a TAKXKE MPHUOOPETEHUS
OTIBITAa UCIIOJIb30BAHUS TOJYYEHHBIX 3HAHUM IS IPUHSITHS TPAMOTHBIX PEIIEHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMHUYECKUMU SBJICHHUSIMH.

B yue6HOM miaHe cpenHero oOimiero oOpa3oBaHus npeaMer «XuMus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ee yucio 4acoB, OTBEAEHHBIX U M3yYEHUS XUMHUH, HA 0a30BOM YPOBHE CPETHETO
obmiero oopazoBanus, coctaBiser 68 yacos: B 10 kinacce — 34 yaca (1 gac B Hezeno), B 11 kiacce
— 34 gaca (1 gac B HezIeTIO).



[IpomexyrouHasi arTecTanusi IPOBOJUTHCA B KOHIIE y4eOHOro roga B (opmMe TECTOBOU
paboThl. YacTh yueOHBIX IPEAMETOB MOYKET IMPOBOAUTHCS AUCTAHIIMOHHO.



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBl OpPraHMYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenue o knaccuukanuy opraHMuecKux BenlecTB. HoMeHkIaTypa opraHu4eckux
coelMHEeHUH (cucTeMaTudeckasi) U TpUBHUaJIbHbIE HA3BaHUs BaKHEUIINX MpeCTaBUTENEH KIIacCOB
OpraHMYECKUX BEIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYII
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOEHHME, TOMOJIOTHYECKHH pAx. MeTaH W 3TaH — MNpocTeHimue
MIPeICTaBUTENN AJIKAHOB: (U3NYECKHE U XMMHUECKHE CBOMCTBA (PeaKkIuy 3aMEIICHHS U TOPEHHUS),
HAax0’KJICHHE B IIPUPOJIE, IOJIyYCHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyragueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakius noaumepusanuu). [logydeHrne CHHTETUYECKOTO KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI IPeCTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuu ruApUpOBaHUs, raIOreHUPOBAHUS, THAPATAIIIHI, TOPEHUs), TOJIyYeHUE U IIPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2ani02eHUpO8anUs U HUMpPOBAHUs), NOYUEHUE U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM Kjaccam.

[Ipupoanbie UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedts 1 e€ npoucxoxaenue. CriocoObl nepepadboTku HeQTH: IepEeroHKa, KPEeKUHT (TePMUYECKHUIA,
KaTtaguTuueckuit), muponus. IlpoaykTtel mepepaboTku HedTH, HX OpPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsSl BELIECTB U MX NPEBPALLEHUI: O3HAKOMIIEHUE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Boluucnenuss mo ypaBHEHHMIO XHUMHUYECKOM peakuuu (Maccbl, 00BbEMA, KOJUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OTHOTO
W3 MUCXOJIHBIX BEIIECTB WUJIH MPOIYKTOB PEAKIUH ).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHbIE OAHOATOMHBIE CHUPTHL. METaHON W STaHON: CTpOeHHe, (usznyeckue wu
XMMHYECKHAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIUPTHL. JTUJICHTIUKOJIb W TIMIEPUH: CTpOCHHE, (Qu3mueckue u
XHUMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO MIEIOYHBIMUA METAJIAMU, KAYeCTBCHHAS PEAKIUs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@DeHOoI: CTPOEHUE MOJIEKYIIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCMYHOCTH (peHoa.
[Ipumenenue denoua.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTyYeHHUE U TIPUMEHEHHE.

OIHOOCHOBHEIE Tpe/IebHbIC KapOOHOBBIC KHUCIOTHI. MypaBbHHAS U YKCYCHAsT KHUCIOTHI:
CTpOCHHUE, PU3NUECKUE M XUMHUECKIE CBOMCTBA (CBOMCTBA, OOIINE TS KJIacca KHCIIOT, PEeaKIus
Tepu(UKaMK), TOJydeHHe W TpuMeHeHne. CTeaprHOBas M OJICMHOBAas KHUCIIOTHI Kak
MIPEJICTAaBUTENIH BBICIIMX KapOOHOBBIX KHCIOT. MbIla KakK COJIM BBICITUX KAPOOHOBBIX KHUCIIOT, HX
MOIOIIlEE IEHCTBHUE.

CrnosxHble 2pUpPbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CHOKHBIX FPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MpPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYNbl, (U3NYECKHe U XUMHUYECKHE
cBoiicTBa (B3aumoeiicTBue ¢ ruapokcuaoM Meau(ll), okucienne aMMuayHbIM pacTBOPOM OKCHJIA
cepedpa(l), BoccraHoBiIeHHE, OpOKEHHUE TJIIOKO3bI), HAXOXKJIECHHWE B MPUPOJEC, MPUMEHEHUE,
o6uosnoruydeckas poiib. Dotocunres. PpykTo3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJICHNE U OMHCAaHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KayeCTBEHHbBIC
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuga cepeopa(l) u ruapokcumaom meau(ll), B3aumoaeicTBrue kpaxmana
C MOJIOM), IPOBE/ICHNE MTPAKTHUECKON pabOThI: CBOMCTBA PacTBOPA YKCYCHON KHUCIIOTHI.

Pacuérnbie 3agaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIECTBA WIIH MPOIYKTa PEaKIMH M0 U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJTHOTO
W3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

A30TCoAepIKale OPraHunYeCKIE COSAMHEHMUS.

AMUHOKHUCIOTHI Kak aM(OTEpHBIE OpraHu4ecKue coenuHeHusl. Du3nuecKkue U XUMHUYeCKHe
CBOMCTBAa aMHUHOKHCIOT (Ha TpuMepe IHIKHA). buonormueckoe 3HAYEHHE AMHHOKHCIIOT.
[TenTuaer.



benku kak npupoiHble BBICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKcIepUMEHTaIbHBIE METOJbl M3YUEHHsI BEIIECTB M UX IPEBpAIICHUI: HAOIIOAEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

MexnpeaMeTHbIe CBSA3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MU M3ydeHUU opraHumdeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAy4YHbIX NOHSATHM, Tak U
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHBbINH (aKkT, THUMOTE3a, 3aKOH,
TEOpUsl, aHadu3, CHUHTE3, KiIaccupukauus, TIEepUOJUYHOCTb, HaONIO/IEHUEe, HW3MEpEHHUe,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, JHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEILLECTBA, (PU3NUECKHUE BETUUMHBI U €UHUIIBI UX
M3MEpEeHUsl.

buonorus: kimerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE TOPO/IbL, MTOJIE3HBIE HCKOTIAaeMbIe, TOTUIUBO, PECYPCHI.

TexHonorus: muIIeBbIe MPOIYKTHI, OCHOBBI PAllMOHATBHOIO MUTAHUS, MOIOIIIUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHHUYECKAS XUMUA

Teopernyeckue 0CHOBbI XMMHUH

XUMHYEeCKUH dJeMeHT. AtoM. Sapo aroma, HW30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHepreTHYecKre yPOBHH, MOAYPOBHU. ATOMHBIE OpOuTanu, S-, pP-, d- snmemeHTh. OCOOECHHOCTH
pacrpeiesieHds JICKTPOHOB M0 OPOWTAISIM B aToMax 3JIEMEHTOB MEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHass KOH(PHUTypalusi aTOMOB.

Ilepuomnueckuit 3akoH u Ileproamdeckass cucrema xumuueckux 3memeHToB . U.
MenneneeBa. CBs3b NEPUOAUYECKOrO0 3akoHa U IlepHoauyuecKol CHUCTEMBI XHUMHUYECKUX
anementoB [[. M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
I10 TpyInaMm U nepuojiaM. 3HaueHHUE MEPUOIUUECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

CrtpoeHue BelecTBa. XUMHUYECKas CBs3b. BUABI XUMHYECKOW CBs3UM (KOBaJEHTHAs
HEMoJIApHas U TOJNSpHasi, MOHHAsA, MeTauinueckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOU
XUMHUYECKON CBs3U (OOMEHHBIH M JTOHOPHO-aKIENTOpPHBIN). BomopoaHas cBsizb. BaneHTHOCTD.
DneKTpooTpUlaTebHOCTh. CTeneHb OKUcieHns. IOHbI: KAaTHOHBI U @HUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THIMBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonsatue o gucnepcHbIX cuctemax. MICTUHHBIE U KOJIIOWAHBIE pacTBOPBL. MaccoBasi 101st
BEIIECTBA B PaCTBOPE.



Knaccugukamnus Heopranudeckux coeanneHnil. HomeHkiatypa HeopraHu4ecKux BEIIeCTB.
I'eneTnyeckast CBsI3b HEOPraHUUECKHUX BEILECTB, MPUHAIIICKANTUX K PA3TUUYHBIM KJIACCaAM.

Xumnueckass peakuus. Knaccudukamuss XUMHUYECKHMX peakiuii B HEOPraHMYECKOW H
OpraHMYEeCKOM XUMHH. 3aKOH COXpaHEHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPTUU MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (akTopoB. OOpaTHMbIe pEaKIvu.
Xumudeckoe paBHoBecue. DakTOpPbI, BIUSIONINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Ipunnun Jle HlaTense.

OnekrponuTrdeckas aucconuaiys. CunbHble W cinadble 3eKTposuThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaIbHAs, IIEJIOYHAS.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCNEPUMEHTAIBHBIE METOJIbI M3yYEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIHS
tabmui «llepuonuueckas cuctema xumuyeckux sneMeHtoB J[. M. MengeneeBa», u3ydeHue
MOJIEIE KPUCTAJUTMUECKUX pemEToK, HaOMI0IeHHe W ONHUCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (Pa3yIoKEHUE TMEPOKCHIA BOJOPOJa B MPHUCYTCTBUM KaTalu3aropa,
OTIpeNIeJIEHNuE CPEellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUN
MOHHOTO OOMEHa), MpOBEACHUE MPaKTUUEeCKOH paboThl «BnusHue pa3nuuHbIX (aKTOpOB Ha
CKOPOCTh XUMHUUYECKON PEAKITUM.

Pacuérnbie 3amaun.

PacuéTel mo ypaBHEHUAM XUMHUUYECKHUX PEAKIIANA, B TOM YUCJIE TEPMOXUMHYECKUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM TOHSATHS «MACCOBAsI IOJISI BEIIIECTBAY.

Heopranunueckasi xumusi

Hewmeramnsl. [lonoxenue HemeramioB B [leproanyueckoii cucteMe XUMUYECKUX AJIIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpOEHHsSI aToMoB. Du3myeckrue CBOWCTBA HEMETAJUIOB.
AmtoTponsi HEMETauIoB (Ha IpUMEpPE KUCIopoa, cephl, hochopa u yriepoaa).

XUMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaIOTEHOB, cephl, a3oTa, ¢ocdopa,
yriaepoja U KpeMHHUs) U UX COeTUHEHHH (OKCUIOB, KHCIOPOACOAEPKAIIUX KUCIOT, BOAOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaXHEUIIINX HEMETAIIIOB U UX COCAMHEHUM.

Mertamnel. [lonoxxenne metamioB B [lepuoauyeckoil cucteMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTayjioB. OOmiue
¢uzuveckue cBoiicTBa MeTaioB. CIIaBbl METALUIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKEHUN
METAJJIOB.

XHWMHYECKHE CBOWCTBA BAXKHEHWIIMX METAIOB (HATpPHWM, Kalul, KaJbIMH, MarHum,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue crnocoObl Moay4eHust MeTauioB. [IpruMeHeHue MeTaoB B ObITY U TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4Y€HHUS BEIIECTB M MX IPEBpPALICHUN: H3y4EHUE
KOJUIEKIIMH «MeTalibl U CIIJIaBbl», 00pa3lioB HEMETAUIOB, PELICHUE SKCIIEPUMEHTANBHBIX 3a/1ad,
HaOMOJIeHNe U OMHCAHHE JEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OMBITOB (B3aUMOJEHCTBUE
TUAPOKCH/IA ATIOMUHUS C paCTBOPaMH KUCJIOT M IIEIOYEH, KAUeCTBEHHbIE PEaKlUd Ha KaTHOHbI
METAJJIOB).

Pacué€rneie 3amaun.

Pacuérbl Mmacchl BelecTBa UM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO U3 YYaCTBYIONIMX B PeaKIIMU BEIIECTB, PAacUEThl MacChl (00bEMa, KOTMYECTBA
BEII[ECTBA) MPOIYKTOB PEaKIMH, €CIIU OJTHO U3 BEIIECTB UMEET IMPHUMECH.

XuMus 4 KA3Hb



Ponp xumuu B 00ecriedeHNH SKOJIOTUYECKOM, SJHEPTeTUUECKOM U MUIIEBON 0€301MacCHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE O HayYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIH.

[IpencraBienwus 00 OOIMMX HAYYHBIX TIPUHIIAIIAX TIPOMBIIIIICHHOTO MOJTY4EHUS BAXKHEHUIITIX
BEILIECTB.

UenoBek B MHpe BEIIECTB W MAaTEPUAIOB: BAXHEHIIME CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO, KepaMHKa, MaTepHalIbl JUIsl DJIEKTPOHUKH,
HaHOMATEPHUAITbI, OPraHUICCKHE U MUHEPATBHBIC yI0OpEHUSI.

XuMHST W 3]I0pOBbE YEJIOBEKA: IMpaBWJIa HMCIOJB30BaHUS JICKAPCTBEHHBIX IPENaparoB,
MpaBmIa 0E301MaCHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBA3EHM MpU U3ydeHHH OOIIel M HEOpPraHU4YEeCKONW XMMHUU B
11 kyacce oCyIecTBIsAETCS Yepe3 UCMOIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK ¥ TIOHSTHH, SIBJSIONIAXCS CUCTEMHBIMU JJI OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYIHOTO
KA.

OO6mre ecTecTBEHHO-HAYYHbIC TTOHSATHS: HaydHbIN (haKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, KIacCu(UKAIUs, TEPUOTUIHOCTh, HAOIIOJECHUE, SKCIEPUMEHT, MOJICTHUPOBAHHE,
U3MEpEHHE, SIBJICHUE.

dusmka: Marepus, SHEPrHsi, mMacca, aToM, IIEKTPOH, MPOTOH, HEUTPOH, WOH, W3OTOTI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SHEPTETHUYECKUI ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHUE BEIIECTBA, (PM3NUECKHUE BETMUYUHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOCHCTeMa, Ouocdepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE MOPO/IbL, MOJIE3HBIE CKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHONMOorus: XUMHUYECKast MPOMBIIIIEHHOCTb, METAJLTYPIHsl, IPOU3BOJCTBO CTPOUTEIBHBIX
MaTepuaos, CEJIbCKOXO35IMCTBEHHOE  NPOU3BOJICTBO, MUIIEBAass  MPOMBIIUIEHHOCTb,
(dapmalieBTHUECKass ~ MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO  KOCMETUYECKUX  IPENaparos,
MIPOU3BOJICTBO KOHCTPYKIITMOHHBIX MaTepHualioB, 3JIEKTPOHHAS MIPOMBILIJIEHHOCTb,
HaHOTEXHOJIOTHH.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
[IporpaMM cpenHero oo0mero oopazoBaHusi (JIMYHOCTHBIM, METANPEIMETHBIM UM IMPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B CcOOTBETCTBMM C CHCTEMHO-JESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOCHHUS MpeAMETa « XMMUS» Ha YPOBHE CPEHET0 00111ero 00pa3oBaHUs BbIIEICHBI
CJIEAYIOIINE COCTaBJISIONINE!

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIICHHUIO;

HAJIMYHe MOTHUBAITUH K 00YyUEHHIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMM, MPUCYIIMMU IIEJIOCTHON CHCTEME XHUMHYECKOIO
o0pazoBaHUs;

HaJM4yue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PE3YAbTAThI OCBOCHUS IpeIMeTa « X UMUS» TOCTUTAKOTCS B €IMHCTBE yUEeOHOM
U BOCIUTATEIbHON AEATENBHOCTH B COOTBETCTBUU C TYMAaHUCTHUYECKMMHM, COLIMOKYIBTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMU U MJEAJAMHU POCCHUHCKOIO TI'pa)JIaHCKOro OOIIecTBa,
IPUHATBIMU B OOIECTBE HOPMaMH M IPAaBUJIAMU IOBEJICHMS, CHOCOOCTBYIOIIMMHU IIpolieccamM
CaMOIIO3HAHUs, CaMOPa3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH OOYUYaIOIIMXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
OIbITA T03HABATEIbHOMN U IPAKTUYECKOH AEATEIBHOCTH 00yUarOIUXCs 110 pealu3aluy NPUHATHIX
B 00I11€CTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOro BOCIHUTAHMA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U NPaBOINOPAIKY;

NPEJCTABICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOUIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENLHOCTHU MPH CO3/IaHUM Y4€OHBIX IPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371ay, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTrUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) MaTpHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOUIIEHHUS K HCTOPUYECKOMY M HAydYHOMY HACJEIUI0 OTE€YeCTBEHHOMH
XUMUHY;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 00JACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIPKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONIOJCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSTHHOTO TPYAa YYEHBIX U MPAKTUKOB;

WHTepeca M TO3HABATEIbHBIX MOTHBOB B TMIOJYYEHHH M TIOCIEYIOIIEM aHalIu3e
uHGOpMAIIUU O NEPEAOBBIX TOCTUKEHUSAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;



3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOTO CO3HAHUSI, 3TUYCCKOTO IMOBECHHSI,

CIIOCOOHOCTH OIEHUBAThH CHUTYAIlUH, CBSI3aHHBIC C XUMHUYECKUMU SBIICHUSMU, U IPUHAMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSCh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IOBEICHHE W TIOCTYIIKM CBOMX TOBAPHUIICH C TO3WIUN
HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS [EHHOCTEH 310poBOTO M Oe3omacHOro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroIcHUs TIPaBUJI OE30TIACHOTO OOpAIIEeHUSI ¢ BEIIECTBAMH B OBITY, MOBCEIHECBHOMN
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBHAYAILHOTO ¥ KOJUICKTUBHOTO O€30TIaCHOTO
MTOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUN M HEMPHUATHS BPEIHBIX NPHUBBIYCK (YIOTPEOJICHHUS aJIKOTOJIS,
HapKOTHUKOB, KYpEHUs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HMCCIIEI0BATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha aKTHBHOE YyYacTHEe B pPEIICHWH MPAKTHICCKUX 3aJad  COIHABLHOM
HaIPaBJICHHOCTH (B paMKaX CBOETO KjIacca, IIKOJIB);

WHTEpeca K MPAKTHYECKOMY H3YYCHHIO MPOPECCHi pa3InIHOTO poJia, B TOM YHCIIC Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBa)KEHHUS K TPYY, JIOASAM TpyJa U pe3ynbTataM TPYIOBOH NeATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOODY HHIUBUAYAIbHOU TPAeKTOPUH 00pa3oBaHusl, Oy myiieit
npodeccuu U pean3aluyd cOOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMUHU, HHTEPECOB U MOTpeOHOCTEH 00I1IIecTBa;

6) AK0JIOrH4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS II00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIAUSHUS SKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHS HEOOXOAMMOCTHU MCIIOJIB30BAHMS JOCTUKEHUN XUMHH Ui PELISHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpEJ OKPYXKAarollel MpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIC SKOJIOTMUYECKUE MOCIEACTBHS MpPEeIIPUHUMAEMBIX
JICCTBUHN U MIPEJOTBPpAIIATh HUX;

HaJIW4YUs PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KyJIbTYphI, OIBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBJICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

chOPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM CHeMUPUKA XUMUU Kak HayKd, OCO3HaHUs €€ poiu B (GOPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIUICHUS, CO3/IaHUU 1IEJI0CTHOTO MPEJICTABICHUS 00 OKpYyKaKoIIeM
MHUpE KaKk O €JUHCTBE MPHUPOABI M YEJIOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHny mpooieM COXpaHEHUs TPUPOTHOTO PAaBHOBECHS;



yOKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JUIS COBPEMEHHOW LUBWIM3ALUHU: B €&
T'YMaHHCTUYECKON HANpaBI€HHOCTH W BAXHOH pPOJIM B CO3JAHWU HOBOWM 0a3bl MaTepUabHOM
KYJIBTYpPBI, PELICHUHU TI00aTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOH, MHIIEBOH U HKOJIOTHYECKOH Oe30macHOCTH, B Pa3BUTHH MEIHUIIMHBL,
00eCTeYeHn! YCIOBHI YCIEITHOTO TPyJa M SKOJIOTUYECKA KOM(OPTHON KU3HU KaXKJIOTO YJICHA
00IIIeCTBA;

€CTECTBEHHO-HAYyYHOM TI'PAaMOTHOCTHM: IOHHUMAaHMsI CYLIIHOCTHM METOJIOB IIO3HAHMS,
UCTIOJIb3yEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJB30BAaTh MOJy4YaeMble 3HAHUS IS
aHaJin3a U OOBACHEHUS SBJICHUM OKPYXAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUM,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCNOIb30BaTh XUMUYECKUE 3HAHUS JUIsl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATENbCKOM IeSTEIIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHHMIO M €aMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM MO XMMHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMU;

HWHTEpeca K 0COOEHHOCTSIM Tpy/ia B pa3IudHbIX cepax mpodecCHoHATbHON e TETHHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mnpenmera «XUMHUS» Ha YpOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMBbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOIMIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexXTpeIMeTHBIE) OOIIeHAYYHBIC TIOHATHS, OTPAXKAIOIINE [IETOCTHOCTh HAYYHOW KapTHHBI MUPa
U crerpuKy METOIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
SHEPTHsl, SIBJICHUE, MPOIECC, CUCTEMa, HAay4HbIH (DAKT, TPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBAHNE, HAOMIOACHUE, U3MEPEHNE, DKCIIEPUMEHT U JPYTHUE);

YHUBEPCAIbHBIC yaeOHbIe JIeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHHUKaTHBHBIC,
peryiasTuBHBIC), obecrieunBarome (GopMUpoBaHWE (PYHKIMOHAIBHOW TI'PaMOTHOCTH U
COITMATPHOM KOMITETCHITMHN O0YyYaIOIIUXCS;

CIIOCOOHOCTh ~ OOYYalONIMXCS  KCMOJIb30BaTh ~ OCBOEHHBIE  MEXIMCHUILIMHAPHBIC,
MHPOBO33PCHUECKHE 3HAHWS M YHUBEpPCAJIbHbIC Y4YeOHBIC IEHCTBHS B IIO3HABATCIIBHOW U
COITMATbHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Yy4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LN JeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHU HUX JOCTHKECHHUS,
COOTHOCHTD Pe3yJIbTaThl AEITEIbHOCTHU C TIOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh TPHU OCBOCHUW 3HAHWM MPUEMBI JIOTHYECKOTO MBINIJICHUS — BBIIENSThH
XapakTepHble TMPU3HAKK TMOHSATHH W YCTaHAaBIMBAaTh MX B3aWMOCBS3b, HCIOIH30BAThH
COOTBETCTBYIOIINE OHITHS I 00BICHEHUS OTJCNbHBIX (DaKTOB U SBIICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIaCCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIUi;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBICHUSIMH,



CTPOMTH JIOTHYECKHE PACCYKICHHSI (HHIYKTUBHBIC, 1€ TyKTUBHBIE, [10 aHAJIOT'MH ), BBISBIISATH
3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B PACCMaTPUBACMBIX SBICHHIX, (POPMYIUPOBATH BBIBOJBI U
3aKJIIOUEHUS;

IIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XMMHUHU CUMBOJINYECKUE (3HAKOBBIE)
MOJeNu, MpeoOpa3oBbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
XAUMUYecKass (QopMylia, YpaBHEHHE XUMHUYECKOW peakIud — TPU pPEIICHHH Y4eOHBIX
[I03HABATENIbHBIX U MPAKTUUYECKUX 3a/1a4, IPUMEHITh Ha3BaHHbIE MOJIEJIbHBIE ITPEICTaBICHUS 1JIs
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3Y9aeMbIX BEIECTB U XUMUYECKUX PEAKIINN.

2) 6a3oBbIe HCCI€N0BaTENbCKUE € CTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O NTO3HAHUS BEILECTB U XUMUYECKUX PEAKIIMIA;

¢bopMmynupoBaTh LE€TM M 33JaYd  HUCCIIEJOBAHHUSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
U1 (OpMHUPOBAHUS TUIIOTE3BI MO IPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMbIX CYXKICHMUI;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M TPOBEIACHMS YUEHHUECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpoIlecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (GopMylIHpoBaTh OOOOIMIEHHS W BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOMW MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY ITOUCKY METOJOB pEelIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB [TO3HAHUSI.

3) pabora ¢ undopmanmeii:

OpUEHTUPOBATbCSI B  PA3IMUYHBIX HCTOYHHMKAX HMHPOpMaLMU (HAY4YHO-HOMYJISpHas
JuTeparypa XMMHUYECKOIO COJIepXkaHMs, CIpaBOuYHble IocoOus, pecypcbl HHTepHera),
aHATM3UPOBATh MH(POPMALMIO PA3INYHBIX BUIOB U (POPM IIPECTABICHUS, KpUTUUECKH OLIEHUBATh
€€ T0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dbopMynupoBaTh 3alpochl U NPUMEHATh DPA3JIMYHblE METOJbl IPU IOUCKE M OTOOpe
uHbOpMalny, HeOOXOAUMO Ul BBIIOJIHEHUS YUEOHBIX 3a/1a4 OIPEEeIEHHOTO TUIIA;

IpUOOpETaTh OIBIT MCIOJIb30BaHHUsSI MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTEJIBHO BBIOMPATh ONTUMAIBbHYIO (POpMy NpeAcTaBiIeHUs UHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHUE);

UCIOJb30BaTh HAyYHBIH $3bIK B KayecTBE CpeACTBA NpU padoTe C XUMHYECKOH
uHbopManuel: NPUMEHATh MEXNpeAMeTHble ((pU3UUYecCKue W MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

UCIOJIb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH.

OBiiajieHNe YHHBEPCAJIbHBIMU KOMMYHHKATHBHBIMH 1 CTBUSIMM:

3aJjaBaTh BOIPOCHI MO CYIIECTBY OOCYX/JIaeMOW TeMbl B X0JI€ AUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCHUTENILHO BBITIOJIHEHUS
MPEUI0KEHHOHN 3a1auH;

BBICTYNIaTh C MpPE3EHTAIel pe3yabTaTOB IO3HABATEIBHOM AEATENBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMM TMPH BBINOJHEHUHM XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOro IpoekTa U (OpMYIHPOBATH BBIBOJBI 0 pPE3yJAbTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHUI ITyTEM COTJIACOBAHUS MO3UIMIA B X0/1€ 00CYX/1eHUsI 1 0OMeHa MHEHHSIMU.

OBiaieHMe YHHBEPCATbHBIMU PeryJsiTHBHBIMH 1eHCTBUAMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYILIECTBIISATH CBOIO MO3HABATEIbHYIO JIESTEIHHOCTD,
ompenenss e€ Ienu M 3aJaud, KOHTPOJHUPOBATh M MO Mepe HEeOoOXOJAUMOCTH KOPPEKTHPOBATh



IpeUlaraeMblii AJITOPUTM JICHCTBHI NMPU BBHIOJHEHUU YYEOHBIX M MCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3(pHeKTUBHBIN CIOCOO UX pelIeHUs ¢ YUETOM MOIyUYEHHs] HOBBIX 3HAHHUN O
BEIIECTBAX U XUMUYECKUX PEAKLINSAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOAHaIN3a U CAMOOLICHKHU.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XuMUsD OTPaXKaloT:

c(hOopMUPOBAHHOCTD MPECTABICHUN O XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYUHON
KapTUHBI MUPA, POJIU XUMHUU B TO3HAHUU SIBJICHHUN MPUPOJIBI, B GOPMUPOBAHUH MBIILICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW MJid perieHust
MPaKTUYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MPUPOIHON Cpee;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATUS (XUMHYECKHUI 3JIEMEHT, aTOM, 3JIEKTpOHHAs: 000JI0YKa aTOMa, MOJIEKYJla, BAJICHTHOCTb,
ANEKTPOOTPUIIATEIFHOCTh, XHMHUYECKasl CBsA3b, CTPYKTypHas Gopmyna (pa3BépHyTas U
COKpami€HHasi), MOJb, MOJSpHAs Macca, MOJIAPHBIA O00BEM, YIJIEPOJHBIA  CKEJIeT,
(yHKIIMOHANTBHASA TPYIIA, PaJuKal, W30MEPHUs, U30MEPHI, TOMOJOTUYECKHA PsJ, TOMOJOTH,
YIJIEBOJIOPOJIbI, KUCIOPO U a30TCOACPKALIUE COCANHEHUSI, MOHOMED, MOJIMMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUUYECKUX
BemectB A. M. bymiepoBa, 3akoH COXpaHEHHMsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHMS, JIEXKAIIUe B OCHOBE NOHMMAaHUs
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTrMUEeCKUe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUM BaKHEUIITUX OPraHUUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU IEATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUIl BBISBIISATH XapaKTEPHbIC MPU3HAKU MOHSATHH, yCTaHABINBATh
HX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS IPYU OITMCAHUU COCTAaBa, CTPOEHUSA U
MpEBpAICHUN OPraHUYEeCKUX COCTUHEHNN;

chOpMUPOBAHHOCTh YMEHUN HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JJISi COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (GOpMYST OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIM MOJIEKY] OPraHUYECKHX BEIIECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIUBAThH MPUHAMIEKHOCTh H3YYCHHBIX OPraHuYeCKHX
BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K OMNpeeNEHHOMY KIAcCy/Tpylme COeAUHEHUN
(YrneBomopoipl, KUCJIOPOA M  a30TCOAEpIKAlllhe COEAUHEHHUS, BBICOKOMOJIEKYISIPHBIC
COeIMHEHUs), TaBaTh UM Ha3BaHuA o cuctemarnueckoil Homenkiatype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIE HAa3BaHUS OTAETHHBIX OPraHMYECKHX BEIIEeCTB (ITUJICH, MPOIHIIEH,
alleTUJIeH, JSTHJICHTJIMKOJb, TIUIEpUH, (QeHod, (QopManbIerui, aneTaibAeruja, MypaBbHHAS
KHCIIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTA, CTEapUHOBAs KHUCIIOTa, TIIOK03a, PPyKTO3a,
Kpaxmal, eJUTI0JI03a, TIIUIUH);

chOpMUPOBAHHOCTh YMEHHUS OMPEAENSATh BHUJBI XUMUYECKOM CBS3H B OpPraHMYECKHX
COCIMHEHUSX (OAUHAPHbBIEC U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHHSI TPHUMEHATH TOJOXEHHUS TEOPUU CTPOSHHUS OPraHUYeCKHUX
BemecTB A. M. ByriepoBa st 00bSICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHHUS MacChl BELIECTB;



c(OPMHUPOBAHHOCTh YMEHUH XapakTepU30BaThb COCTaB, CTPOCHHE, (HU3MUYECKHE WU
XMMHMUYECKHUE CBOWCTBA TUIIMYHBIX IPEACTABUTENEH Pa3IMUHbIX KJIACCOB OPraHUYECKUX BELIECTB
(MeraH, 9STaH, JTWJICH, MPOMWJICH, ameTuieH, OyraauweH-1,3, MerunoOyramueHn-1,3, OeHzon,
METaHOJI, 3TaHOJ, 3TUJICHIIIMKOJIb, TIUIEPUH, (EHOJ, aleTalbIeTHl, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIl003a, aMMHOYKCYCHAas KHCIIOTa), WJUIIOCTPUPOBATH
FEHETUYECKYIO CBSI3b MEXKJYy HUMM YPAaBHEHUSMU COOTBETCTBYIOIIMX XHMHUYECKUX PEAKLUU ¢
WCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh HCTOYHUKH YIIIEBOJOPOIHOTO CHIPHS
(medTh, MPHUPOHBIN Ta3, Yroyb), CHOCOOBI MX NEPEepadOTKA M TMPAKTHYECKOE MPUMEHEHUE
MIPOIYKTOB IepepaboTKH;

c(OpPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKHUM YpaBHEHHSIM
(Maccbl, 00bE€Ma, KOJIMUYECTBA HCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIINH);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU IPU M3YYEHHHM BEIIECTB M XUMHUYECKHUX SIBJICHUI
(naOnrofeHue, W3MEpEHUe, OSKCIEPUMEHT, MOJEIMPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS ISl IPUHSITHSI PeITIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chopMUPOBAaHHOCTh YMEHHI COOJIFO/IAaTh MpaBUja MOJIH30BAHUS XUMHUYECKON MOCYI0N U
abopaTOPHBIM 00OPYIOBAHKMEM, a TAK)KE MPaBHUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBIOJHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBINOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BELIECTB NMPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KaUeCTBEHHbIE PEAKIIMY OPIraHUYECKUX BEIIECTB, IeHAaTypalns OeIKOB IPU HArPEBaHHH,
IIBETHBIC PEAKITUU OCITKOB) B COOTBETCTBHUH C MPAaBUJIAMU TEXHUKH O€30TTaCHOCTH ITPH 00paIieHun
C BeIIeCTBaMU U JIAOOPaTOpPHBIM OOOPYAOBAHHMEM, MPEACTABIATH PE3YAbTaThl XUMUYECKOTO
JKCIEpUMEHTa B (opMe 3alicH YpaBHEHUH COOTBETCTBYIOIIUX peakuuid u (popmynupoBath
BBIBO/IbI HA OCHOBE 3THX PE3YJbTATOB;

cOpPMUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM uHpopmaiuu, HTEpHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHHMH COOMIOJATh IMpaBWJIa HKOJOTUYECKU IIeIeCO00Pa3HOro
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pPOBbS U
OKpYXarolleld MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPTaHU3MBbI
ONpeEeNEHHBIX OPraHMYEeCKUX BEUIECTB, MOHMMAas cmbici mnokazarens I[IJIK, mosicHatre Ha
pUMepax CrocoObl YMEHBIICHHUS U MPEIOTBPALICHHUS] UX BPEIHOIO BO3JICHCTBUS HA OpraHU3M
YEJI0BEKa;

JUis 0Oydarouuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX O3HAHUS BEIIECTB U XUMUYECKUX SBJICHUH;

JUISL CIIENBIX U CIIA00BUISIIMX O0YJarOIUXCs: YMEHUE UCIIOIb30BaTh PeIbePHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins s 3anucu Xxumuueckux Gopmy.

11 KJIACC

Hpe,[[MCTHLIC PE3YJIbTAaThl OCBOCHUS KypCa ((061113.}1 N HCOpraHn4deCcKad XuMus» OTPaXKaroT:
C(bOpMI/IpOBaHHOCTB HpeHCTaBHCHHﬁI 0 XUMHYECKOM COCTaBJISIONIEH CCTCCTB@HHO-H&Y‘IHOIZ
KapTUHbBI MUpaA, POJIM XUMHUH B INO3HAHUU SIBIICHUM npupoanl, B (bOpMI/IpOBaHI/II/I MBIIIJICHUA U
KYJIbTYpPbl JIMYHOCTH, ec (I)YHKLII/IOHaHBHOf/’I I'paMOTHOCTH, HCOGXOHHMOﬁ IJI1 PCIICHUA



MPAKTUYECKUX 3a/7ad M DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/IOPOBBIO U
MIPUPOIHOM CPEAE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJAraroIInue
MOHATHUSA (XMMUYCCKHN DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTpOHHbBIE OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM O0OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKass CBA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI XHMHYECKHUX  PEaKlMi, pacTBOpP, AJICKTPOJHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs NUCCOLUALNS, OKUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMUYECKON PEeaKIuu, XUMUYECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TCOPHS IIEKTPOTUTHIECKOM
quccouranuu, nepuoandeckuii 3akoH J[. M. MenneneeBa, 3aKOH COXpaHEHUsI MacChl BEUIECTB,
3aKOH COXPAaHEHMsI U TPEBPAIICHUS] SHEPTUU TPU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MHUPOBO33PEHUECKHE 3HAHMUS, JISKAIIUEe B OCHOBE MOHMUMAaHUS
MPUIUHHOCTH U CUCTEMHOCTH XHMHUYECKUX SBJICHUM, (DaKTOJOTUUECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIyUeHUHU U O€30MaCHOM HCIOJIb30BAaHWU BAXKHEWIIIUX HEOPTaHHMYECKUX BEIIECTB B
OBITY M TIPAKTHYECKOM JCSITEIILHOCTH YEJIOBEKA;

c(hopMUPOBAaHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MTPU3HAKU TIOHITHH, YCTaHABINBATH
WX B3aWMOCBSI3b, HCIOJH30BaTh COOTBETCTBYIOIIHME TMOHSATHS MPU ONMHUCAHWHN HEOPTaHWYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHHI HCIIOJIH30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBIICHUS
dbopMya BEHIECTB U YpPAaBHEHUH XUMHYECKHUX PpEAKIHMi, CUCTEMATHYECKYyI0 HOMEHKIIATypy
(IUPAC) u TpuBHaNbHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbId Tras,
YIJICKUCIIBIA Ta3, aMMHakK, raniéHas HW3BECTh, HEraméHas HM3BECTb, NMUTHEBAS COJA, MUPHUT U
Jpyrue);

c(hOpMUPOBAHHOCTh YMEHUN ONPEACIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COSMHEHUSAX PA3JIMYHOTO COCTaBa, BUJI XUMUUYECKON CBsI3M (KOBAJIGHTHASI, HOHHAS,
MeTaJUTMYeCcKasi, BOJIOPOJHAs) B COCIUHEHMSIX, TUI KPUCTAJUTMUYECKOW PEMIETKH KOHKPETHOTO
BelecTBa (aTOMHAas, MOJICKYJISpHAs, WOHHAs, METaJUIM4ecKas), XapakTep Cpeibl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN;

c(hOopMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HEOPTaHMUECKUX BEIECTB
10 UX COCTaBY K OINpPEACIEHHOMY KJIACcCy/TpyIIe COeUHEHUH (ITPOCThIE BEIIECTBA — METAILIBI U
HEMETaJIJIbl, OKCH/IbI, OCHOBAHUS, KHCIIOTHI, aM(POTEPHBIC THAPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICHI TIepuoandeckoro 3akona J[. U.
MenpeneeBa W JEMOHCTPHUPOBAaThH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh ~ YMEHHH  XapaKTepH30BaTh OJEKTPOHHOE CTPOEHHUE aTOMOB
XUMHUUYECKHUX AieMeHTOB 1—4 nepuoioB [leproinueckoil cucteMbl XUMUYECKUX AemeHToB /1. WM.
MeHneneeBa, HCHOJB3YS TMOHITHS «S-, P-, O-3JEKTPOHHBIC OPOHMTANINY, «IHEPreTHUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUs CBOWCTB XMMHMUYECKHUX D3JIEMEHTOB M HX
COEIMHEHUH 1o nepuodam U rpynnam Ilepuoauyeckoil cucreMbl XuMuueckux snementos 1. 1.
Meneneena;

chOpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUIECKHIE CBONCTBA
HEOPraHMYECKUX BELIECTB Pa3MYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE T'€HETHUECKOU
CBSA3UM MEXJy HEOPraHMYECKMMHU BEIIECTBAaMU C TOMOIIBI) YPAaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUN;

chOpPMUPOBAHHOCTh YMEHHS KJIACCU(DUIMPOBATh XUMHUYECKUE PEAKIMHU IO Pa3TUYHBIM
nmpu3HakaM (YHCIy W COCTaBy pEarupyrolINX BEIIECTB, TeIIoBOMY J(GQEeKTy peakiuu,
W3MEHEHUIO CTETeHEeH OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMH, YIaCTHIO KaTaan3aTopa);



c(OPMHUPOBAHHOCTh YMEHHUI COCTABJIATh YPAaBHEHHS PEAKLUUH Pa3IMYHBIX TUIIOB, OJIHBIE
U COKpAIIEHHBIC YPAaBHEHUS PEaKUUH MOHHOTO OOMEHa, YUMTHIBAs YCIOBHS, NMPH KOTOPHIX ITH
peakuuu UAyT 10 KOHIIA,

Cc(OPMHUPOBAHHOCTh YMEHHH MPOBOJUTH PEAKIMH, TMOATBEP)KIAIOIINE KAaueCTBEHHBIH
COCTaB pAa3JIMYHbIX HEOPraHUYECKUX BELIECTB, pACIO3HABaTh ONBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHH PACKpPBIBATh CYIIHOCTh OKHCIUTEIHFHO-BOCCTAHOBHTEIBHBIX
peaxiuii HoCpeCTBOM COCTaBIIEHUSI 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

c(OPMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PEeaKkluu OT
pa3nuyHbIX (DAaKTOPOB; XapakTep CMEIICHUS XWMHUYECKOTO PABHOBECHS B 3aBHCUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh XUMUYECKHUE MTPOLIECCHI, JIEKAIIIE B OCHOBE
MIPOMBIIIJIEHHOTO TIOJIY4E€HUS CEpHOM KHUCIOTHI, aMMHaka, a Takke C(HOpPMHUPOBAHHOCTh
MpeCcTaBiIeHU 00 OOMMX Hay4yHBIX MPUHLHUIAX U IKOJIOTMYECKUX MpoOIeMax XMMHUYECKOTO
IIPOU3BO/ICTBA;

cOpMHUPOBAHHOCTh YMEHUH NPOBOAMUTH BBIYMCICHHUS C HCIOJIb30BAaHUEM TOHSATHUS
«MaccoBasi JI0Jil BEILIECTBA B pacTBOpe», OOBEMHBIX OTHOUIEHHH Tra30B INMpPH XUMHUYECKUX
peaxiusix, Macchl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUECTBY BEIIECTBa, Macce WU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIIOBOro 3P deKTa peakui Ha OCHOBE
3aKOHOB COXPAHEHHUS MaCChl BEUIECTB, IPEBPALLECHNS U COXPAHEHUSI SDHEPTHUH;

chopMUPOBAaHHOCTh YMEHHI COOJIO/IaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N U
1a00paTOPHBIM 00OPYIOBAHKMEM, a TAK)KE MPaBHUJIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMNOJHATH XUMHYECKUN HKCIEPUMEHT
(paznmokeHrue TMepoKcHIa BOAOPOJa B MPHUCYTCTBUU KaTajau3aTopa, OIpENeieHHE Cpeabl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHBIX (GaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOro oOMEeHa, KayeCTBEHHbIC pPEaklHUd Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3amau nmo temaMm «Metamely U «Hemeramib») B COOTBETCTBHHM C TMpaBUIAMH TEXHHUKHU
0€30MacHOCTH MpHU 00pallleHHH ¢ BELECTBAMH U JIAOOPATOPHBIM 000PYA0BAHUEM, MTPE/ICTABIATh
pe3ynbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii ¥ GOpMYIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CpeJCTBa MAaCCOBOM KOMMYHUKALUU, IHTepHET U ApYTruX);

chOpMUPOBAHHOCTh YMEHMH COONMIOJATh IMpaBUiIa HSKOJOTMYECKH I1eIeCO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTH B IENSIX COXPAHEHHUS CBOEro 30pPOBbS U
OKpYXarolleld MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPTaHU3MBbI
OTpe/IeNEHHBIX BEIECTB, MOHUMas cMblca nokasatens [1IK, moscHATe Ha mpuMepax crocoObl
YMEHBILIEHUS U PEJOTBPAIICHHS] UX BPEJHOTO BO3JEHCTBUSA HA OPraHU3M YEJIOBEKA;

JUIL 00Yy4YaroLIMXCsl ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX O3HAHUS BEIIECTB U XUMUYECKUX SBJICHUH;

JUISL CIIENBIX U CIA00BUIAIIMX O0OYJAIONIUXCS: YMEHUE UCIIOIb30BaTh PElbe(PHO-TOUECUHYIO
cucremy obo3HaueHuit JI. bpaiins s 3anucu Xxumuueckux Gopmy.

TemaTu4eckoe NIAaHMPOBaAHUE

BocnuraresbHblii moTeHnnaa yyedHoro npeamera «Xumus» 10-11 kinace peanausyeres c



yueToMm padoueii MporpaMMbl BOCIIMTAHHUS U MPeIyCMATPHBAET:
- YCTaHOBIIEHUE MEXIPEJAMETHBIX CBS3€H XUMUU C IPYTUMH HayKaMU: HCTOpUEH, Teorpaduei,
MaTEeMaTUKOU, (PU3UKOM, TUHTBUCTUKOM;

- U3y4EHUE MATEPUAIOB O HAYYHBIX OTKPBITUAX, JUYHOCTHBIX Ka4e€CTBAX U 3aCiIyrax y4eHbIX, B
TOM YHCJIE PYCCKUX;

- BKJIFOUEHHE B COZEpKaHUE YUeOHBIX 3aHATUN MaTepHala, MO3BOJIIOIIEr0 PACKPbITh CYLIHOCTb
9KOJIOTMYECKUX MPOOJIEM M CIOCOOBI UX PEIICHUS: O MPEAENbHO JIOMYCTUMOW KOHLEHTpPAaLUU
OTIaCHBIX BELIECTB;

- 00 UCTOYHHKAX 3arpsA3HEHHUI U Mepax 1Mo 00eCIeUeHHUI0 IKOJIOTMUECKO 0€30M1acHOCTH;
- 0 3aMEHE TPATUIIUOHHBIX XUMUYECKUX IMPOU3BOJICTB TEXHOJIOTHSIMU «3EJICHON XUMHUNY;

- (QopmMupoBaHME HABBIKOB TIpPaMOTHOTO M 0Oe3omacHOro oOpallleHuss C BellecTBaMH,
HEO0OXOIMMBIMH B MOBCEJHEBHOM XU3HU: 3HAKOMCTBO ¢ MH(OpMalMel O BelecTBax ObITOBOMN
XUMHH, OTIBITAX C HUMU;

- BKJIFOYCHHE B COJCpKaHWE YPOKOB WMH(MOpPMAIMU O Pa3BUTUH XUMHUYECKOW HAayKHd B HaIIei
CTpaHe, POJIM XUMUYECKOW MPOMBIIIJIEHHOCTH B 3KOHOMUKE PD;

- JEMOHCTpalMs BaXKHOCTH XMMHYECKUX 3HaAHUM B BbIOOpE mpodeccuu, CBSI3aHHOW C XUMHEH, U
pacKpbITHE TEPCIEKTUB JaHHOTO BHIOOPA



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 2
M. bytnepoBa
Hroro mo pazgeny 2
Pa3znes 2. YriieBoaopoanbl
2.1 [IpenenbHbIC YTIeBOIOPOABI — aTKAHbBI 2
29 HenpenenbHbie yriieBo1OpObl: AJIKEHBI, 6 1
AJKaJUEHBbI, ATKUHBI
2.3 ApomaTHYeCKHe YrieBOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U 5 1
UX mepepadoTKa
Utoro no pazneny 12
Paznea 3. Kuciopojacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opranudeckue coeMHEeHUs1

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKYIsIpHbIE COeIMHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna
Hroro no pazgeny 2
Paznen 6. [ToBropenue.

6.1 [ToBTOpEHME, MPOMEKYTOUHAS 5
' aTTecTalIusl.
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3iesioB U TeM (uudpossbie)
Ne i/ Kourpoububie | IlpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Paznen 1. TeopeTnueckue 0CHOBbI XUMHH
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cucteMa XMMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumus
2.1 Mertanibl 1
2.2 Hemeranms 1 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Hroro mo pazgeny 16

Pa3pen 3. Xumus u ;Ku3HbL

3.1 XuMu ¥ KU3Hb

Hroro 1o pasaciy




Pazgen 4. IloBTopenue.

41 [ToBTopenue. ITpomexyrounas 5
' aTTecTaIus.
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
KasiengapHo-temarnyeckoe mianupoanue 10 kiace
Ne n/m Tema ypoxka Komnuectso [Hara
4acoB I10 TUTaHY ¢akr
1/1 [Ipenmer opranundyeckoi XuMuu. Teopusi CTPOEHUS OpraHMYEeCKHX coeAuHeHud A. M. 1
byrnepoBa MHCTpyKTax 1m0 TeXHUKE O€30TACHOCTH.
2/2 [IpencraBnenue o kiaccupukaluy oprannyeckux BeniecTs. Homenknarypa (cuctemaruueckas) 1
Y TPUBHAJIbHBIE HAa3BaHMsI OPraHUYECKHUX BEIIECTB
3/1 AJNKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN P 1
4/2 MeTtaH 1 3TaH — MPOCTEHINE TPEACTABUTEH ATKAHOB 1
5/1 ANIKeHbI: COCTaB U CTPOEHME, CBONCTBA 1
6/2 OTWUJIEH Y IPONUJIEH — MPOCTEHNIINE NPEACTABUTENN AIIKEHOB 1
7/3 IIpakTuyeckasi padora Ne 1. «[losydeHne sTuaeHa U U3YUYCHHE €TO CBOMCTBY» 1
8/4 Anxamuenbl. byramuen-1,3 m MerunOyramuen-1,3. IlosiydeHne CHHTETHMUECKOTO Kaydyka M 1
PE3UHBI
9/5 AJNKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUI PsiA. AIIETHIIEH — MPOCTEHIIHIA 1
MIPEJICTAaBUTENb aJIKHHOB
10/6 BrruncieHus o ypaBHEHHUIO XUMHUYECKOU PEaKIIHN 1
11/1 ApeHbl: 6eH301 1 ToyoJl. TOKCHYHOCTh apeHOB 1
12/2 ['enetrnyeckas CBsI3b YIIeBOJAOPOOB, MPUHAICKAIINX K PA3IMYHBIM KIIaccam 1
131 HpI/IpO,Z[HBIe“I/ICTO‘{HI/IKI/I YIJI€BOIOPOAOB: MPUPOIHBIN T'a3 U MOMYTHBIE HEPTSIHBIE ra3bl, HeYTh U 1
MIPOJIYKTHI €€ nmepepaboTKu
14/2 KonTpouabsHnas padora Nel no pazzneny «YT1i1€Bo10pOabI» 1
15/1 IIpenenbHble OTHOATOMHBIE CIMPTHI: METAHOJI U 3TaHOJ. BogoponHas cBsA3b 1
16/2 MHOroaTOMHBIE CIUPTHI: ATUIIEHTIIUKOJIb U TJIUIEPUH 1




17/3 DeHoJI: CTPOCHUE MOJIEKYIBI, (PU3NYECKHE M XUMHYECKHE CBOICTBA, IPUMEHEHHUE 1
18/1 Anpaeruapl: GOpPMaNbICTU M alleTAIBIETH]I. AIIETOH 1
19/2 OHOOCHOBHBIE MTpe/IeNIbHBIE KAPOOHOBBIE KUCIIOTHI: MypaBbHHASI U YKCYCHAs 1
20/3 IIpakTuyeckas padora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOM KHCIIOTBDY 1
21/4 CreapuHOBast U 0JIEMHOBAsI KUCJIOTHI, KAK ITPEJICTABUTENH BBICIIMX KAPOOHOBBIX KUCIIOT 1
22/5 Mpbl1a Kak COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOILIEE JeHCTBHE 1
23/6 CrnoxHble 3(hUpbI KaK TPOU3BOJHbIE KAPOOHOBBIX KUCIOT. [ MIpOIIN3 CIOKHBIX 3()UPOB 1
24/7 XKupsl: ruponauns, npuMeHeHne, OuoJorudyeckas poJib KUPOB 1
25/1 YrneBojpl: cocTas, kinaccuduxaius. Baxxnelme npecTaBuTeNu: riaoKo3a, Ppykrosa, caxaposa | 1
26/2 Kpaxmai u 1emirono3a Kak IprupoIHbIe TTOJTUMEPhI 1
2713 KountpoabsHnas padora Ne2 o pazueny «Kucmoposcoaepxariine OpraHui4ecKue COeTMHEHUS 1
28/1 AMUHBI: METHJIAMUH U aHUJIUH 1
29/2 AMUHOKHUCIIOTHl Kak amM(pOTepHble OpraHMYeCKUe COEAMHEHHUS, UX OHOJOTHYEeCKOe 3HaueHUe. 1
Ilentuanl
30/3 Benxu xak mpupogHbIe BEICOKOMOJICKYIISIPHBIE COSTMHEHHS 1
31/1 OCHOBHBIE OHITHUSI XUMHH BBICOKOMOJIEKYIJIIPHBIX COCIMHEHNUN 1
32/ OcHOBHBIE METO/BI CHHTE3a BBICOKOMOJIEKYJIAPHBIX coeauHeHud. [lmacTmacchl, Kaydykw, 1
BOJIOKHA
33/1 [Tpomexxyrounast arrecranus. litoroBoe rectupoBaHue. 1
34/2 IToBTOpenue 3a kype "Xumus" 10 knacca. 1
KasienaapHo-TtemaTnueckoe mianuposanue 11 kiace
Ne n/nn Tema ypoxka KonunuecTBo [Hata
4acoB 10 IUIaHY (akt
1/1 XUMUYECKUH d7IeMEHT. ATOM. DIIeKTpOHHAsi KOH(GUTYpalrs aTOMOB 1
22 [Tepuonnueckuii 3akoH u I[lepuoanueckas cucrema xumuueckux anemeHToB 1. M. Meneneesa, 1

X CBA3b C COBpeMeHHOﬁ Teopneﬁ CTPOCHUA aTOMOB




3aKOHOMepHOCTI/I W3MEHCHHS CBOMCTB XMMHUUYECKHUX AJIEMEHTOB U UX COGIII/IHGHI/II;'I IO TpyI1imam “u

3/3 neproiaM. 3Ha4eHUEe TIEPUOIMYECKOTO 3aKOHA M CUCTEMbl XUMHUYECKUX d1eMeHToB J1. 1. 1
MeHeneeBa B pa3BUTHU HAyKU

a1 CrpoeHue BemecTBa. XUMUYECKasl CBS3b, €€ BUJIbI, MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOMN 1
cBs3u. BonopoaHas cBsi3b

52 BanenTtHOoCTh. DeKTpoOTpUIIATENLHOCTE. CTENEHh OKHUCIICHUS. BerecTBa MOJICKYIIIPHOTO | 1
HEMOJICKYJISIPHOTO CTPOCHHSI

6/3 [TonsiTHe 0 AMCTIEPCHBIX cucTeMaX. VICTHHHBIC M KOJUTOUIHBIE pacTBOPEL. MaccoBasi 10Jis 1
BEIECTBA B PACTBOPE

214 Krnaccudukarus 1 HOMEHKIIaTypa HEOPTaHUYECKUX COeTMHEHUH. [ eHeTHuecKas CBs3b 1
HEOPraHWYECKUX BEIIECTB, PA3JIMYHBIX KJIACCOB
Knaccudukanus XuMHYECKUX peaklUii B HEOPraHUYECKON 1 OpraHn4ecKoi XUMHUHU. 3aKOH

8/1 COXPaHEHHUS MaCChI BEMIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTHUH IMPH XUMUICCKIX 1
peaKIusIx

9/2 Ckopoctb peakiuu. OOpaTuMble peakiiui. XHMHYSCKOE PaBHOBECHE 1

10/3 IIpakTnueckas padora Ne 1. «BiausHue pa3nudHbIx (HakTOpOB Ha CKOPOCTh XUMUYECKOM 1
PeaKITum

11/4 DnekrponuTHieckas aucconnanus. [lonstue o Bomopoanom nokasarene (pH) pactBopa. 1
Peakuuu nonsoro ooMeHa. I'uaposn3 opraHun4eckux 1 HEOPraHM4eCKNX BEIIECTB

19/5 OKI/ICJ‘II/ITGJ'II)HO-]EOCCTaHOBI/ITeJ'IBHble peakuu. [ToHsiTHE 00 37EKTPOIM3E PACILIIaBOB U 1
pacTBOPOB coJieit

13/6 KontpoabsHas pa6ora Nel no pazneny «Teopernueckne 0CHOBBI XUMHI 1

14/1 Mertaiel, ux noJyioxkenue B [leproauyeckoil cucteme xuMuueckux sementos /1. U. 1
MenzeneeBa u ocobeHHOCTH cTpoeHus: aToMoB. OO0mIre Gpuandeckre CBONCTBAa METAJIIIOB

15/2 CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUAN PsiJl HANPSDKCHUH METAIIJIOB 1

16/3 XuMUYeCKue CFOP'ICTBa BaXHEHIIIMX METAJUIOB (HATPHil, Kaui, KalblIUii, MAarHUN, ATFOMUHUN) U 1
WX COCMHEHUN

17/4 XHWMHYECKUE CBOMCTBA XpOMa, MEJIU Ml X COCAMHCHUI 1

18/5 XuMHYeCcKHe CBOMCTBA IIMHKA, KeJIe3a U MX COeqUHEHHUI 1

19/6 IIpakTHyeckas: padora Ne 2. "PenieHue sxcriepuMeHTaNbHBIX 33/1a4 110 TeMe «Metas" 1

20/1 Hewmerannsl, ux nonoxxenue B [lepuoanueckon cucreme XuMU4ecKux 3seMeHToB JI. U. 1

MeHngeneeBa . DU3NYECKHE CBOMCTBA HEMETAILIIOB. AJ'IJ'IOTpOHI/ISI.




21/2 XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U X COEANHEHUN 1

22/3 XUMUYECKHe CBOHCTBA a30Ta, hocdopa U UX coeTMHEHUN 1

23/4 XHUMHUYECKUE CBOMCTBA yIrilepoia, KpEMHUS U UX COEAMHEHUN 1

24/5 IIpuMeHeHNe Ba)KHEMIINX HEMETAJUIOB U UX COCIMHEHUN 1

2516 Oo6o06menne n CHCTEMATH3ALIH 3HaHUH 110 TEME .<'<H€M6T2UIJII>I>>. Beruncnenus 1o ypaBHeHUsAM 1
XUMUYECKHUX PEAKIH U TEPMOXHUMHUYECKHE PACUETHI

26/7 IpakTHyeckas padora Ne 3. «Penienue sxciepuMeHTaIbHBIX 3a/1a4 110 TeMe "Hemerasmb"» 1

2718 Kountpoasnas padora Ne2 o remam «Metamib» u «Hemeramisi» 1

28/1 Heopranuueckue n oprannyeckue KucioTel. Heoprannueckue u opraHndeckie OCHOBaHMUS 1

29/2 AmdoTepHbIe HEOPTaHUYECKUE W OpraHuYeCKHe CoeqMHEHUs. [ eHeTrnuecKas CBs3b 1
HEOPraHNYECKUX U OPTaHNYECKUX BEIIECTB

30/1 Ponps xumuu B obecrieueHuN SKOJIOTHIECKOH, IHEPTreTUIECKON U MUIIEBOM 0€3011acCHOCTH, 1
pPa3BUTHH MEIUIINHBI

31/2 [IpencraBnenns 06 0OMMX HAYYHBIX TPUHITUIIAX IPOMBIIIIJICHHOTO TOTYYeHHUS BAXKHEHIIHX 1
BEIIECTB

32/3 UYenmoBek B MUPE BEIIESCTB M MAaTEPHAIIOB. XHMHS U 3I0POBBE YETIOBEKA. 1

33/1 [IpomexxyTounas arTectamus. FiIToroBoe TeCTUpOBaHUE. 1

34/2 [ToBTOpenue 3a kype "Xumus" 11 knacca. 1




Onucanue MaTepUAJIbHO-TCXHUYECCKOI'0 odecneyeHus

ok w

[Tporpamma kypca xumun ai1st 8-11 kinaccoB 001e00pa3oBaTENbHBIX YUPEKICHUIHA
/ O.C.I'abpuenss. — 3-€ uzz., crepeorurn. — M.: JIpoha,2006

COOpHUK HOPMATHUBHBIX JOKYMEHTOB 10 XuMuu. DeaepanbHblii  KOMIIOHEHT
rocyapcTBeHHoro cranaapra. ®enepanbHelii 0a3ucHbli yueOHbli iad.-M.; poda,2000.
T'opkoserko M.IO. [Toypounsie paspaborku no xumun 10kt — M.; «Baxoy, 2006.

LiBetkoB JI.A. Opranndeckas xumust: Yue0. s ydammuxcs 10-11x1. — M.; BJIAJIOC, 2004.
Xumus. 10 ximace. bazoBeiii ypoBeHs: yue0. st oomeoopasosar. yuapexaenuii/ O.C.
abpuensH. — 4-e u3j., crepeotun. — M.:IIpoceemenwue, 2019.

Xumust. 11 xmacc. ba3oBelii ypoBeHs: yueb. s odmeoopazosar. yupexaenuit/ O.C.
[abpuensH. — 4-e u3j., crepeotun. — M IIpocsenienne 2020.

MTO mpenmera:

ok wWN R

. Komrmerotep.

Ckanep.

Kcepokc.

. YueOHble 1ucKH (IeMOHCTpaMOHHbIe TabopaTopHsle onbIThl HAa DVD nuckax).
. DNEKTPOHHBIE TOCOOHS (IMEKTPOHHBIE HATIISTHBIC TTIOCOOHS M0 XHUMUH).

. IHTepHET-peCypCHhI.

7. NaTepakTHBHAS JOCKA
JluTeparypa AJsl yYUTeNA

1.

2.
3.

COOpHMK HOPMATHUBHBIX JOKYMEHTOB 10 XuMuH. DeaepanbHblii  KOMIIOHEHT
TOCYJapCTBEHHOTO cTaHAapTa. denepanbHbiil 6a3ucHbIN yueOHbIH man.-M.; JIpoda,2000.
I'opxosenko M.IO. IMoypounsie paspabotku no xumuu 10kt — M.; «Bakoy, 2006.

[[BetkoB JI.A. Opranuueckas xumust: Y4e0. mis ydanmxcs 10-11xm1. — M.; BIIAJIOC,
2004.

Xomuenko I'.I1., Xomuenko N.I". COopHHK 3a1a4 110 XMMUH JJIs CPEAHEH IKOJBL. — M.;
«HoBas BostHay, 2006.

Xumus. 10 knacc. bazoBblil ypoBeHb: yue0. mis oomieoopaszosar. yupexaeruit/ O.C.
I"abpuensn. — 4-¢ w3 ., crepeotun. — M.:[Ipoda, 2015.

JluTepaTypa ais yyaumuxces:

LiBetkoB JI.A. Opranunueckas xumus: Yue0. aus yyamuxcs 10-1lkin. —M.; BJIAJIOC,
2004.

Xomuenko [.I1.. [Tocobue no xumuu 115 noctynaromux B BY3s1. — M. ; «Hoas BosHay,
2006.

Xumus. 10 knace. ba3oBblii ypoBeHb: yue0. 1t o0ieodpasosar. yupexaenuit/ O.C.
['aGpuensH. — 4-e w3 1., crepeotun. — M.:JIpoda, 2015.
DHIMKIIONETUYECKHIA CJI0Baph IOHOTO XUMHUKa. / o pea. Tpudonosa JIL.H.  M.:

Ilenaroruka — Ilpecc, 1999
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